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Bropan Mexjyhapo/nas koHthepeHiLa O
Opratn3aiuh D6ve s unensbix Ha e

N0 NPHMEREHKI ATOMHOA JHEPr HH DRYGHLA L RRIAN
B MHDHbIX LieNAX

! ) .
e noarckuT ornawennio 4o odrumansroro cooburemun Ha Honepenunn

IAPSOHATHHE KOMIUIEKCHUE CODRMHENMA TOP S

U.l YepHaes, B.A.TonoBHi, ,
AKX Monoak«H

lcxoxa M3 Be/NMYUHH aTOHOTO Beca Topua ¥ ero aToLHOIrO DpuJnycad,
ClelyeT LONMyCTUTb, YTO DTOT OJIEMEHT MO%KCT OHTH XODOUUM KOMIIEKCO-
06pa30oBaTeNeM, CIOCOCHLM NPHCOSMMHATD ajleniu 3a cyeT XOOMAMHAUKOH-
HOW CBA3M,

OLHAKO OJXHUM M3 Haucoree APKUX CBOLCTB COe_MHEeHMI] TODUS sb=-
MHETCA CKIOHHOGTD MX K DPeakUMAM TUIDPOJM3A, KOTOpLiE MOTYT MPOKCXO0-
JMTb OLHOBPEMEHHO C DeakisiMu KOMIT:KCOOOpA30BaAKKA, A NMODOH K Do-
AABIATE UX 3&@ C4€T 00pas30BaHMA YAaCTMUHHX WM [ONHHX MPOLYKTOB TIiji-
POJIUTHYECKOT O pacmeclIeHus,

pore TOro, TEHAEHUMA TODUA X OCpA30BAHMW KHCIO0POAHNX CBA3ei
CYLeCTBEHHO OTpaHKYMBaer BHOOD aiJeHEOE, TAaK KaK Deaklky KOMILICKCO-
o0pa30BaHud 414 TODUA Jyulie BCero 00eChReyuEaKTcd npM  KCenoiabL3ona-
HILIL KHCJTOPONCOLE PHALUX MONEKYJS, 4TO X BULHO M3 JOBOJBHO OOWHDHOTO
AMTEPaTy PHOTO MATCpHAJIa, NMOCBALEHHOIO BTOMYy Bonpocy, JeHCTENT e bHO,
H3BECTHH MHOTOUMCJIEHHHE TUIH POPMUATHHX /1,27, BOiiHuX HUTDUTHEX
@;,/;,fj, T&pTpaTEEX /6,7,8/, oxcanaTHuX /€,7,9,217, cyampatiux .
- [6,7,10,11,12,13,147, gocoarHEX /15,16,177 1 APYTHY CAOLELY Oew N
' JMHEeHN:: TOPUA C KkCJODOLHIMM KiCAOTE MM, |
- EcTh HEMano mpuLepoB pecaxlul coesHHOHAH TOpHA C HelTpGAbHuMY =
! MOJI€KyNaMh, HO ONATb-TaKU 38 CYET NPUCOEUMHEHUA I1OC/E[HUX yepes r
— KICJ/IODOK, —

JTO - ypeaTh, &IKOTOJATH, KETOHATH @,ISslg,zg'M T 0. KOhie |

NIeKCHWE COeIUHEeHHA,
25 YEAR RE-REVIEW,
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HeQOXOANO OTMELHTD, T B¢ L TUX CRyNGH I, ¥OIG Dl
SOMIIEECCCUPABO sUIN ¢ TUL I L KECO0LOJCOL0 UGl e aie Hook
MPHLCUT K 00PGGOLGINI TIDOY ETCE BUGHMCLCLCTLI: QN CACKEHNOTO coc.
TOBE , OTH COCHMHUIME, KO TP baifiCy ORUSLLULTCH Upe T obalHuL L,

(O RCAHNECTLO MOJERYI BCAL b CLUH OUCLULE Malic LCero snpjuietcsa nepe-
MCHHEDM, TUK, HEHTRHATPLTOTOPCOT QLMOHMA COJelEHT 1,7, 9 wonery Ji
Bk /4,h/y @ TCTPAROKCCAUTGTOLRLT UMMONIS BULCIL€TCH KK ¢ YCTUPL-
M, TaKk ¥ ¢ Cerbh MOLRRj.util peiu /Ul/.

Fa HUKOTOEEX HPLMCPAX CRAOLHOCTD Cut, JMHtiiLi TOPKE K TUADGTi-
Ui MTDOABLIETCH C MCKABYRTECbLHO, APROCT D. Lanpii.ep, NPH BHCY LN~
BOHMEA ANMALICRC QB0THON Kicho Tol NpR Teniepwiype Lih-: 10V PiL DitTh=
mwnmmw1mnww&wwmxTﬁ(NOﬂqwzHeO MO, Yees ¢ NpOAYET,
COALE pHALMK L CBCEM COCTULE Aue MONEKYIL pCiw /U0, ¢ip. 57/ HeTpo-
HYy THIMH,

TetjeHWMA Topua K OCASLENY CPuLCTLY K KHCHC 04y NO CLekHEHHK
Aaihe, HanpiheP, € IulOlCLAMID LiNHA MG GHGUCHME TGIIOT COPRsCLGHIA
(AH Kkan) coCTo@TCTEY: "iiX CO€ILUHK W3 OACLENT b, Tor, Lua 77%C£
OTU BEOJMUMHG Dubhu DUU,% ZiG., gnn'T&,Céz{ WOy O orrak, a saun
TIZL Bfn c29 EKxedl.

Ha METERN BITJI6T HQxeTCid, HT0 UTC OTPIMMUenIIe KOMIITAKCEBX
COCLMHEHNZ TOIMT MPENMYI COTLHONHES  KHCLZODCLNOL CHB.IChl KCALHO 1Melb
CrCICTEeNM CKYLHOE HIMINCCTLO 0PN i1 04HCCOpRUZKE  TiHIoB TOpHGLLX
HCMAZI@KCHEY COELMHOUL . HEEO 1t TPy L hO nbA‘Lh,.L, YTO Tonne sek-

ALNRHLE HE NOATLOPYIUCICH | SHTLMGL, Haoni1oT, uTn SLAHCH G} u-

HUIEHHOCTS NULCACHLBEEIC T ) UiQ T0iih. C Caiih o T00 @ o senno

COPUT, €T LeCEMA LUSHOOOPOIEL O SUNCCT OLHLE CLieTlibnl, il wTigel
IR0 HEBIHEICH 00D S eliinle M CLaoneekia cries kel O ovne oz i LT -
cece "y",. v ey, oy ve g e .. e s ense e v, . e P S
Sl cpNL€ TOTO, HUMCLOU BIELLIHE HU LA CHHE e COplell fRhrdber]

e ey s gy e e o e e s ye emite e tyicar
seen e DWIARCTG 000, CONMDULOLL DOy O 00 o LG L 8K COHTLITEX,
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ST QOO RHOHNT, TO HEGOROMME Belbld TLATLAbEIC HCCACLuBLIiNG HE
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SOLBL T HC VCTRHOBACHIK: Plo AOrEHHS B OO (R RIS oo
o CHHC I DudliEUUE b NOLe @HLMID MCAeRVH bujll, DOITH LCCT IS TNpHeyTI-

CUBYRUCH B8 wOMIWIERCLLT COC,. ULV nd TONie,
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JTH O0WME NOAOKC IMA LEAMKOM OTHOCHTCA K MIYUUEMUM HimMM KapP-
OOHATHHM XOMIIEKCULM COeNMHCHMAM TOpMH, KOTODLE He ARIARTCH HCKIK=
HEHUCM U3 YuCMe TUNMYHHX /10 TOPHA COCJLUHEeNMil, B HMX Cuisb IeHT-
PAILHOTO aToMa ocyLec TealeTced 3d CYET KHCAODPC4d, .AJ1f KApOOHLTOB
XAPAKTEPHH siBJEeHUA TUAPATaluy ¥ HaljaplaeTcsd MHOTOOOpPUSHE (HODM
PEATHPOBUHUA B 3ABUCUMOCTM 0T M3MEHENUUH YCJHOBHUI NPOLE LEHMH Prak-
uun. OLHAKO XO CUX MOP KapCOHATHLIC COCYMHCHMA TO[MH OCTALTCA Menee
M3yUEeHHLUMI MO CPaBHCHUL, HaNpuMep, ¢ oxcajsaTHHMU MM CYlibyaTHLMY,
OCOOEHHO €C/lM yUecThb Tpe0oBanui, CHNELLWHYHLIC LI XMMIM KOMIIEKC-
HHX COeJjuHeHMuii,

B nepsyn ouepelb 9Ta HesOCTaToOuHASN U3Y UEHHOUTDH MX OTHOCHIC!
K BLABJCHUIO TOUHLX yCJAO0BML, 00CClIeUMBAKWUX BLijeleHMe TOro Uiy MHO-
ro Tyna xapOoHATHOIO KOMMICKCHOLO COELMHEHMA Topusl, Lo CliX nop
Taxkxe He OHJIO MCClejOoBakuii N0 yCTAHOBJIEHHH TCHETMYECKOIO phja
OTUX COEIMHEHMH no cTeneli xapOOHATHOCTY, @ Takke B JUTepatype
HE40CTAaTOYHO A0Ka3aTeJbCTB B MOJB3Y TOr0 WJAM MIOTO KOOPAMHEINOH-
HOT'O yYucla, XapuLIEePHOro i1 Topud,

OIHMM #3 NEePBHX MUcClclosaTeNell, 3aHUNabuuXea KOMITLeKC HHMM
l@LOOHATHLMY CO€ IMHeHMAMI TODHsi, Ol bepuensiuyc [.’?g}, Mo ANCTHL—
Uy XOpowyln pac TBOPUMOCTDH OCHOLHOI'0 KAPOCHATO TOPMA B M3CHTKE
KapOOHATOB ILieJIOUHHX METQJJIOoB,

Heckonbxo muske (1874 r.) lliese Buienns us puctBopa /7/

NeHTagapooTopeaT HATPUA NQGTP?, (005)5 42 HEO, ap 1%o r,
Pogetireiid ¢ COTDyIHUKAMM NOA, UM/ KalMkHOe M Tulluesoe NpOM3ECL-
Hhi€ 9TOr0 € TUMA COoeAUHEHHA KG’TUEL (C03)5 10H,0 1

Te Th(CO,) . [6].

B 1925 r. KauHeDM /C57 NMOMOJIHMA 3TOT TUIT COEIMICHNI eLe OLHKL
N['OUBEOiH:M = TYaHILAKHOBHM (CNsH(;)e Th (CO5)5‘ 4 H,0 .

JTOT TUN COEJMHEHNS Bechblia XapakTepeH gJid TOpPWA, UeDiid ViR
yPaHa 1V U NOiTbePsJAeTCH Ha MPHLCPAX COUET&HUK ODT1X UJEMelTOB
C LDYyIwu# QUUEHIUMM: OrCaJATuMM, CyabyaTeMd M T.0. OIM03CMHECTI-
TeJLMi, BXOMINMMIL B KCIMUECTBE TLiTH HOHOb BO Biy. | CHELL ¢, ey
Komniexca /26, 27, 28 crp. 607,

1iEJb HEMEero HCCAEi0LAaHUA COCTORNA B TOM, UYIOCHW YTOWHKTD | Cilg-
BA 0Cpa30BaHUL TMNeHTaKapOOTOPCaTa HATPHA, MOAYWHTH HOKUTOROE ulio-
N0 ero nNpou3BOLHEX ¥ NOMWTATBC: OUOCHOLATE M yCT&:CLUTh €iHHyK
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10Ky 8PeHMd HA KOOPAMHAUMOHLOL YACJIO TOPMA M KOMIUIEKCHOTO Ka -
COHATHOI'0 alMOHa JToro Tuna, JUis 9TOT0 rpedoBaioch 00CHCLOLHTD
XapaKTep X IPOUHOCTH MPUCOCIMHENHON BOAN JIN TMAPATMPOLGHHUX (U DM
neHTaKapioTOpeaTos, NMPOBEPUTL HEKOTOpHE JIMTEDPATYpPHLE Lalililie, B
KCTOPHX yKashBaeICd Hu CyilecTBoBalMe O¢3BOAHWX NPOW3LOLHLUX NeHTa-
kapooTopeata (Hampumep, TE{)’H—’L (CO3) 5 Mo UCCJeLoBalMD
PoseHTeiiMa /6/ ) W MPOLECTH LPYTUE XMMHUECKME M (DUBMKO-XMuhuel iwc
HecJie JOBAHMA MO NMenTakapOlOoTOPeATHOMY THIY COeLMHEeHMM, N03BONAKLME
cienaTh BWBOJAH, B MEpByW ouepeib, 00 ero KOMILICKCHOM XapakTepe M
KEOODAMHALMOHHOM uucie A4 TODUA,

Lcau gomycTUTh, YTO B NeuTaxapooropeaT-uoHe KapOoHAT-HOHH
BAHMMAawT M0 LBa KOODPAMHALMOHHNX MeCTa, YTO He NpPOTMBODEUUT Teopuu
A.Bepsepa, TO caelLyeT HNOHmYCTHTH AA4 TOPUA KOOPLMHALMOHHOE UMUCJIO
e < I0, a B ciayyae HaaMuyuA BHYTDHCWEDHHX MOJNEXys BoIH > [0, a
ecny JIOMyCTUTb, YTO KawJWM KaPOOHAT—MOH 3aHMMAET MO O4HOWY KOOp-
IMHALMOHHOMY MECTYy, TOTJAa KOODIMHOLIIOHHOE UMC.i0 Uy jeT He COBCEM
00LYHHM, DaBHHM 5 WM BHUle, €CJH HeDuBHOLEHHOE TNOBEeJeHUE MOJICKYJI
BOJH OyZeT LOKa3aHO LOCTATOYHO OZHOBHAYHO.

Ho xna nocaejgHero xomyuenus HeoOX0IMMO YCTAHOBLUTDH MPUHLMIKAI b
HyD BO3MOKHOCTH CYUeCTBOBAHUA UE3BOJHNX QOPM MeHTaKaploTOpeaTHOro
THna coejuHenui (Hanpumep 5 ‘7“86 T (CO3 )5 , 1o Poseureiuny
ZB]), A Yero TpedoBanoCh YBEJAUYUTDH YKCIO MPOUM3BOLHHX CO€JMHEHUH
U3y yaemMoro cocrasa,

llepBoHava/ibHO MH TIPOBEJM MCCAELO.AHHE [0 CHHTE3Y M MBYUEHHE
XIMUYECKNX ¥ QU3BUKO-XUMHUCCKUX CBOKLCTB HAaTPUEBOTO NMeHTakapooTopea-
Ta NaﬁTfL(COJ)g n /—/20”,

ll3BecTHO, UYTO CBeXeOCaxZeHHAA TUJIPOOKWUCH TOpUA pearunpyeT ¢
pacTBOpaMi KapOOHATOB LEJOYHHX META//0B ¢ 00pa30LaHNEeM pPacTLopa.
Peaxiiud oHIorepumyecxad. llpollecc pac TBopeHusd ORCIPEe HIET MDY Har-
peBaHuM PEaKUMOHHOH CMecH [LO 50-60%. TMocse OTdOuAbLTPOBHBAIMA HE-
NpopearupoBaBulero ocTaTka M3 pacTBopa Yepe3 HCCKONDBEO JHed OCam-
JATCA KDYMHLE NpPu3iaTUYeCKOoTo BKLa KpUCTaUH, CMOCOCHHE BHBETDPH-
TATLCA MDY XDaHEHHH.

—

%) B 9rux uccreiobaHuax nputivMan ywactue AJM.PyOUHWICHH
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B yRABAHHLX BHWE § C/A0LMIX OOpuOyeTCH ABANLATHEOIHNA HelTaKa p-
0oTOpCAT HaTpusa NaG'TfL (C03)5 20 HQO

AHAIMBH MOATBEDEIAKT OTOT COCTub,

Hat NoLg Th (€0;) - 20 H,O  puuscneno: 22,57 Th 13,555 N
29,115 005 1 34,91% H,0; maiineno: 22,58 Th |, Is,068 N&, |
29,39% CO3 u 34,574 H,0

Iy pasbHelllen McnapeHuy MaTOMHOTO PuCTBOPA HaliijgaeTca o0pa-
308aHUE !0BHX COJee TOHKMX, MPO3PAuHLX KpUCTIadJiob ¥ 6oJee yCTok-
YMBHX K COXPaHeHUD HA BO3JyXe., OKaswBueTcad, YTO OTH KpPiCTUJNIH
CONePEAT MEHbUle BOIH ¥ OTBEUAWT XNBEHALLATUMBOLHOLY IMeHTakapooTopea:
Ty HaTpHa NQG‘T‘PL(COJ )5 12H,0 , LI KOTOPOTO BHUMCAEHO
26,18% Th , 15,57 Na , 33,865 CO, u 24,385 Ho0 ; naiigetio:
26,00% Th , 15,785 NQ , 33,478 CO, u 24,75% H,0.

Taxoe xe CoOelMHEHME MOAyyaeTcd MpH 00PACOTKE MATOUHHX PacT-
BOPOB OTUJIOBHM CTMPTOM, HO 0CALOK, €CTeCTseHHO, MojJyyaercd uel-
KUM, T0YTH MOPOWKOOOpa3HWM, OLHAKO BHie/feMue coe, MHeHHMA 3aMETHO
TULPONIU3yNTCA. II0dTOMY XNaxe NMpOMHBaHME UX JeLiHOM BOLOM TpeOyeTcs
NMpOBOJMUTH BOBMOXHO CLCTpee, TAK KaK B CONDMKOCHOLEHHUM C BOJOL ITH
CoeluHenua OHCTPO 00BOJAKMBAKTCA AMOPPHHEMM NPON; KTAMM TULpoiu3a,

CoBepUeHHO AaHANOTHUYHO MNET peakuus odpasobaHMi
NGJT&JCQQS-QOHEO MN&6TA(CQQ5.12HQO NpY HCIIOJ b
30BAHUKM B KayeCTBe UCXOLLOTO COENMHEHHA HC THALPOOKMCHM, & HUTPUTA
Topus. [lpy 9TOM Takxe BHayajle KDUCTANIM3YETCA LBaLLATHDBOLHLMA
NeHTaxaploTopeaT HATpUA, KDHCTajjik KOTOPOTO 1O MEpEe UCTEDelid
MaTOYHOT0 DACTEODA DA3PYWAKTCA U MEPEXCLAT B KPUCTaJAH IBEHajlic-
TUBOLHOT0 LEHTAKaploTopearTa HaTDUA,

HTax, npm B3aMMOZEMCTBIM COEILMHEHMA TODUA C KaploHaTOM WM
OukapOoOHaTOM HATDHA MOJYyyYanTcsA ILBE I'UIPaTHPOBaKHHE QODMH NelTa-
rxaploTopeaTa HaTPuA, U3 KOTODHX ABSHALUaTUBOJHLM KapOoHaT Gojee
yCTOHRUMB K XpaHeHMD Ha BO3JyXe, uUeM IBaiU¢THUBOILHHM. O1HEKo peak-
Lud He ncuepnuBaercd o0pasobatuen TOJBKO OTUX IBYX TMIPATHPOBEH-
HHX QOPM,

Ilpy 3ameHe €eCTeCTLEHHOM KPMCTA/JIMBAUMM HATDebakiell PaCTBOopa

a NP HeCOJBIKMX M3MEHEHUAX DELENTYDH CUHTEe3a MOXHO HaGNKLaTh 00—
pasoBaune I0- u II-BonHoro neHrakapdoTopeaTa HaTpHH,
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KpucTaiyioonTHuecKl auaiud, BHIONHElHU! TONbKO s

Nag TR (CO) 520 H,0 u NagTh (COy),; 12H,0,
nomaaan UHIMBUMIY&iBHOCTh 3THX CO€TMHEHMY . I"pMCTaJUI.i Na. 'T'JEL(CO) .

20 Heo OTHOCATCH K MOHOKAMHNOW CHMHIOHMM NPUBMATHYECKOTO Buza
CUMMETDPUN ¥ OGJAXaloT ONpele/CHHHME M0Ka3aTeNamu NMpeNoMIe HUA &
Ng 1,476, Nm 1,470 4 Np T,462,

Yron ontuueckux oceli 2V , Buuucienni uu moxasaresieii npesoe-
Hua, pubeH 75°,

HeOnbganuch caekyiolue npocTLe (JOPMH s

oo},  {foro},  {oor} p-16°, {110} P -63°,
{OII} y=28° P:”IO, {fOI} P=890. VJIEMEHTH KDUCTaNla a:B:c=
I, 4€I:I:I, 495; B =106%20.

Kpucraann Nog Th (CO3)-1H 5,0 BT HHOE pPa3BUTHE MO
CPGBHEHUD C LBAXLATMBOIHLM MCHTaKaPOOTOPEATOM: OHY - ABYyOCHLE, 0T-
puLaTenbHHe, UMENT NoXas3aTey npenormenmwt\lg 1,504 ,Nm 1,450, Np
1,472.

CUHTOHUA I1X He BhLE MOKOKIAHHO;,.

laonoianncs cienyLiue npoctie "v})ubl.{l ooy, {LOI}P =269, {UO}
=57°, {201} p =2,

JJIA DelleHHA MOCTABJCHHOL HauM 3aiayd Haudosee MUHTEPECHHM Ab=—
A4€TCA U3yUYeHue NOBELEHMI MOJEKY/] BUAd B TOJNYYEHHHX AKBO- -fneHTakap-
GoTopeaTeX HaTpPyd,. JAf BTOro o6a Biya COeLiUHEHMIl uccne.,oBasuch Me-
TOZOM TEPMOTPaWUYECKOT0 aHAaAW3a, 3aluch KpPHELX HarpeBaHUA TIPOU3E0-
Junach Ha GOTOPErucTpApypeM nuporerpe H.C. Kypuaxosa.

UKa3ajioch, YT0 Ha BCCX KDULEX HATPEBIHUA HMEWTCH OIHM ¥ Te xe
SHIOTEDMUYECKNE Ofi.eKTH TNipH Ter.mepu 'pax: 50—700 I0¢ }-IZOO; 150~
160° ; 300~350°; 360-420° u 840-570° ( puc. : 2,4,

mub Ha8 KDHBOA HAT]'eBaEud NO. '7% ((‘03) 20}4 0
€CTh OLMH IOMOJNHUTENbHL: 3. eXT B un epBaaax Tcrmepuer 20-320
COOTBETCTBYNUMI: noTepe 3~0 MOACKYN BOL, NMOCAE YEro OH nepexo;mr
B 0ojiee yCTOHUMBYW WOPLY ABENAANATHMBOIHOIO MeHTuKaploTopeaTa Hal-
Pust, YTO OLIO MPOLEPEHC allal30N MOAyYANLCTOCH TPOLYKTE.

OAMHOEOBR XeLUETED KDKHbHX HaTPCBAHMA MOJTECPEIACT 0l C THI-
HOCTEL X3yuyaewsxX Haiil COeiHEeilh H YRKASLBE®T HO AHAJOTMYHOE UX NoBe-
AeHUE NDH NOLBLe U TCuIe puTy piH,

FEIT— 75
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XuMuyeckuii ananus Beuecrs, nonyvyawuuxcs Npyu HarpeBauuu MX
N0 TOH MM MHOL TCMNepATyPH, YKaSWBaeMmoi H3/J0MaMy KpuBOk Harpepa-—
A, NOXTBEDHNAET, YTO Ce3BOXHHIY NEelTakapooTopeaT HaTPuH 00pu3ye T=—
Ci B HHTepbatax TermepsTyp L00-1509, Ipn 350° npoMcxoaur jexkapoo-
HU3auud coexuHe nus,
Camoe uenHoe uia Hawero JICCae I0BaHMA 3aKinyaerca B TOM, YTO
PN HarpebBaHMM K3yyaeMmuX cOelMHEeHMi 10 TenInepaTy pH 70° onu TepAKT
IeBATHAZUATh ( s NQGTFL(CO3)5-20 H,0 ) Wil OMMHHOALAT
MOZIeKyN BOIE ( A Nasmﬂ(cos)s .42 H,0) ¥ TonbkO NpU 10c°
yAalA€ICA Kak B TOM, Tak M B JDYrOM Clyyae M0C/ielH!s MOMEKyJa BOLH.
+TOT DaA HAGNOLEHMH NOBBOMMI HaM NpPeINONONMTB, YTO BPJabq"ﬂf(CCQ)S
20 HeO i NQ.G‘T’PL (C’O3 )5- 12 Heo MoC/ieLHAR MONeKyJIa BOLH,
HauGoJiee TDy/AHO OTWENJIdeMan Io CcpaBHEUMp C JDyruLil, CbfA38HAa HEMNOC--
PEACTBEHHO C LEHTDalbHLM aTOMOM TODUA M HAXO0IMTCH BO BHY TDEHHEM
cepe KOMIIEKCHOTO COeLMHEeEMA. LCHM 3To NPeLnoNQKeHue BepHO, TOT A
006 TuIpaTUPOBAIHHE (ODUEH leHTaxaL0oTOpeaTa HaTPUA, USyYEHHHE HaMmu
TePMOT PaQMUECKM y MOXHO M300DAsUTH OJHOTMIHO, B COOTEE€TCTBUU C
KOODIMHaUMOKHOM (OPuUy 0l

Nog[TA (CO;), H,0] (r-1) H,0.

L8 NPOBEDPKK BHIBMHYTOIC HaMy NPeInoNO#eHUA CleL0Balo Mol-
BEPTHYTb TePMOT pafMueCKOMy aHalnu3y Kakoe-ameo NDOU3BOLHOC 1leHTA-
KapOloTopeaTHOT O THUNA COEIMHEHMUA.

B kavecTie TAKOro NpoU3BOLHOI'O OLJ B3AT FYaHMEMHOBHE negrta-

rapoTopear (C'N, H6)6 Th (CO3)5-QHEO,

Ecmn Ou oxasanoch, Y10 0JHE U3 YETHpPEX MOJI€KYN BOJW yJlajdercd
C OONBWMM TDPy4OM, & Ha K]MBOH HATpeBaHMT OKAa3AalCH XOTA OH 0]MH
AOMONHUTEbHEA 3QeKT, TO 3TO MOATBEPAMAO OH Hame NEeLIoNoxeH e
ELe OLHMM QarToM. lIpoBepxa I'yaHUINHOBOTO 8KBO-IEHTa%apG0T0peaTa no-
Kasana, YTO Ha KDKHBOH HarpeBaHUd MMEUTCH TP 3pJ€KTd, O0yCAQEICH-
HHE yZRaleHuer BOJIL, 0nH 13 KoToDHX (70°) COOTLeTCTBYET yialeHui
TOibKO ORHOM, noci:ineid monexyiw Bogk ( puc. 5).

A8 pacuupposkyu TepuorpeMm (puc, 5) TYaHUEUHOEOTO NLOH3BO i~
HOTO neHTakaploTopeuTa, CBEXENPUTOTOBJCHEMWI npenapar nociegHero
OnJl BHJIEDK&H NMDHU TeMIepaTy pe 750 K0 MOCTOAHHOTO BeEca. Ilocae yya-
NeHUs BCeM BOIW MCUE3NH BCe HUBKOTCMIEDATY PHHE SDEKTH, & JanbHeli-
mee pasnoxeHyue BeLecTpa NPOHCXOIMI0 B UHTEPBaax TeMnepaTtyp I80-

N
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200° B MOJHOM COOTBETCTLHN C TEpPMAUCCINMM DY erTamu C BEXENPUr O~
ToBJIeHHoro npenapara (puc. 5,6,7).

CnegoBaTeNblO, 1 I'yaHUIMHOBOMY ITeHTaxapOOoTopedTy BO3MOKHO

NPUMMCATh YOPMYNY , TOBBOJANUYIO OTJMUMTE OJHY MONEKYAY BOIM OT
OCTAJIBHHX TPEX: (C’l\I3D~I6)6[rP£t.(C’O\3 )s'H,01-3H,0. Ho tor-
Ia cuaelyeT OXMJATH, YTO ¥ B ADYyTIUX MPOM3BOLHHX BTOr0 Xe TUNA MOJ%-
HO COJZepxaTbhCsi HE MeHee OJHOM MOJNEeKYJIN BOJM. JelicTsuTeJbHo, KaJuu=-
BHil, Ka&JbLWcBLUl, OapUCBHI, KOOQJIbTU-TEKCAMMHOLHA M aMMOHMMHHEA ITpous
BOIHLI@ MEHTaKkapooTOpeara Cojepxarl HEM3MEHEO Colble OLHOH MOMEKY N

pomuz K Th(C0;), - 13H,0, Ca, Th(CO3), FH,O,
Ba, Th(COy) - #H,0,[ColNH;) | Th(CO,) 01,0 4
(NH )¢ Th (CO,), -3H,0.

OcoCas npopepxa NCTpedobaJch LJd TalMe BOrO NPOM3BOAHOTO
neHTaxapdoTopearta, [0 BuBOLaM Po3eHTeiima /6/ moiyuaeTcs, yro Tal-
nTueBoe NMpoU3BOJHOE BHLENACTCA B G€3BOJLLON COC TOAHUM,

My BOCnpou3BeJiM MO npomicyu Fo3errelina CHMHIE3 9TOr0 ¢Ce. UHE-
HUA M aHAJU3ONM OOHADYyHMJ, UTO TANJIMEBOe NMPOM3LOLHOC COLEPHUT
HeMHOTO Cojee OJiHOK MOJIEKYJH, BCLH, TOrJa K&K B DPuooTe Posexrei:ua
pPe3yJIBTUTH ONpeAeNeHns Bbusik OTCYTCTLYNT,

CrejoBaTesbHO, TaJUiMeBLH NEeHTakKapooropeaT He ABNAEICA MCIJik-
YeHUSM K3 pPALa YKABQHKHWX BHlUE KPyrMX MNDON3BOILHHX TeHTaxaploropear—
HOTO THUNa XOMIJIEKCHEX CO€iMHcHMI, [LOMIVIEKCHHL XaDakTe D LOHa
[Tk (COy) s - HQOJ‘S JOKC3HBANCA [LbylNf CMOC 00aMHU,

IlepEHit COCTOAJM B KQUCCTHLEHIOW MpOLEPKe aMuMaxoM 1 OkCald TaMi
We CYHHX MeTaJJoB KADOOHATHHX PACTLOPOD TOPUS . HM aMiiuak, HA
OKCasaT-uoH He ocaxlabT Topuil M3 xapOOHAaTHHX pacTBOPOB, YT0 YKasH-
BaeT Ha OTCYTCTBME B HUX CBOGOJLHOTO MOHAa TODW: LCIELC TBME 0Jpa-
30b@HUA JOBOJBHO MPOYHOTO KOMIJIEKCHOTO COEsUHENLI

Bropoli cmocoG 3ukakuaica B Npobejieluy PCaxuyii MOHHOrOo o0MEeHa
MexLy feHTakapCoTopeaTauu. Hanpmiep, Mpu AekCTHMM HA KapOoHaTHO-
aMMOHMEBHH DacTBOP HMTpPaTa Kiu TMIEPOOKACH TOLMA pacTBOpOM k0Oasb-
marexcauina | Co {NH, e ] C’gs 5 KaplouaTe auMouMs o0pasyeTcs
KpUC TaANMUeCKyk Oparkenpii ocauok, aHamM3 KOTODOrO yKa 3HBAET Ha 00-
pasOBaHue CCEeIMHEeHUd Taxoro cocrabpas:

[Co (NH;)s], [ Th (€0;) 5 H0]  9H,0.
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LUe 1pui.ep: HarpHeBHM newTaxapOoTopeaT b BO4E HE PuCTBOPHM.
OxHakxo npu o6pucoTie KPUCTAIOB 3TOT0 COeAMHELUA BOJHUMM PaCTBODE-~
MII XJ10pulia Ka.buua wiu Gapusa HaGaKiaeTcs npeBpaliekie KPYMHUY KPHU-
Icul)'aﬂ;lola Nas[rrﬁ, (C'gj )5 . HeO]~I’I, He() B Ka/lbLUeBoe WiK Oapuesoe
Ou3BorHOEe (o, [T , . M COOTBETCTLEIHHO
BQ_;[’T'A (CO ;[r.,].) (833)5 Heo-:lll ogntlfcgmt eaKuMa MOHHOro oOue-
3/ Mo GHSO. P p

HA MELAYy MOHaMi aMMOMis W Taius IIpN B3auMoJie}:CTBUM DPUCTBOPA aMMO-
HUHHOTO IeHTakapooropeara ¢ CyAbPaToM MaM HUTPaIToM TaluiMdA, B pe-
3YIbTarTe Yero BHIEAETCA B OCallok coejuHenue ‘7'86['7'& (COJ)S-HEO],

lloxasaTesbe TRou HAXOxLeHU B DUGCTBOPE AMMOHMIHOTLO Nne:iTaka poo—
Topeara cayxuT TO, uTO, ACHCTBYA HA TakMe PuCTLODH ITHIOLNM cnup-
TOM MJM aleTonoM, yiaeTcs BEZGINTE GMMOHMEHNWM MexTakaploTopeaT
(NH )6 LTR (CO5) ;. H,01 2 H,0,

OLHY U3 MONEKYN BOIH MM BKAKYAEL BO BH; TPEHHOL C{epy KOounjaex-—
CHOT'O COeAMHEHUA TOPUA HA OCHOBAHUU TepMOTpabUYECKOro anannsa,
POBEAEHHOI'O HAMU Ka NpuUMepax Nas-"ﬁﬁu (C'O3)5 ‘n HQO i
(CN3Hg ) Th (CO; ), YH,O0,

~b YKQCHBANN, 4T0 WIS 3TUX COEIMHEHHA BIONHE YeTKO yXhaerca
NIpOC/I€ZIUTb, UTO MOCHELHAS MOJEKyAa BOIN yIaAfeTCca ¢ G0)bumy TPy -
AOM IO CPaBHEHUD C 0CTA/BHHMM, @ 3TO B CBOW Ouepelb MNO3BOJUIO Ham
NPENNONO¥UT b NPUCOCIHHEHIE e K OEHTPaNLHOMY aToMy TOpHH, Hapaiy
C KapOOHAaTHKWMK T DyInamy,

HepaBHoueHioe npucoemunesue MOJCKYI bOJH B KaDPOOHATHHX KPKC-
TalIOTHIPaTAX TOPUA HaOnwianu lnese /7 u floproe £277, Ho mi
llopree, uu Tewm Cosnce lneBe He KacanTos OLUEHKV BTOr0 fABi€sl; ¢0
CTPYKTYDHHX [O3ULMI B COOTLETCTBUM C TeOopHeil A.Bepuepa.

[lepsas NONHTK& yCTAHGBUTH CTPYXTYPy KapOCOHATHOTO KOMMIEKCHO-
I0 CoenuHeHuA TOpUA Owla CIeJiuHa B 1944 1. i il ToaMaye suu /29/,
A3yuaBUMM CICKTDH MOrA0LeHUs CoNedl TODMA B Ka[OOHATHEX PaCTBROpGX.
TormauesuM OO MOxasano, YTO B pacTBOpe CYLeCTBYET WeCTH3aDH I~
Hoil KOWIIEKCHHI dHMOH TOpMA COCTaBa [‘T’A (CO3)q (OH)EJ‘E‘ Tpuyey
TMAPOKCUNIbHEE TDYNIH HaxO0LATCA B TpaliC-NoN0Xe BHi ADiT K n;yry.

Kpoue TOro, aBTOP MOLMETHUN aHANOTUD B CIIEKTpax mornoueluy
MEiLy HATPHMEeBOK M aMMOHMIIHOM KapGOHATHOR CONbD TOpua, a Tuxze
pasnmiyiie B COCTaBe DACTBODEHHOI'0 COEiHHEHMS MO CPAaBHEHMHL ¢ ocay-
IEHHEM M3 DacTBOpa CHHPTOM.

- . ,
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BosuoxHo, 4T0O NPH KPHCIQDINBALUMN UM BUCAJUBAHAM KA POOHATHHX
COEAMHENIMIL TOPMA M3 DUCTBOPOB NMPOMCXOMMT 3aMelenne T'MIPOKCILIbHAX
IpYyNN HA KAPOOHATHYW, LCACKCTLIHE UEro anuoH [TﬁL(CO ) (OH) ]’6
npespayaeTcn B neHTakupoouar [ T;L (003)5] 6 ! ¢

I oemaemm['T'iL/CO ) IOH) 1°¢ , usyvennoro L., Tos-
MAUEHEIN, BOSMOXIO IOMYCTHTD KOOPAMHAIMOHHOE HMCJO, PaBHLM WecTH,
eci KaplOHATHue I DYl SaHIMALT MO 0 HOLy KOOp,IJ,linLUIO}IHOMy MECTY,
M JCCATH, CIM KuX.af KAPOOHUTHAN IPYNNa MDUCOeIUHEHA K LieHTpasib-
HOMY aTouy WMXJUIUeck, SaHluan .ha MecTa. Ha ocHoBauum Golee nmpoyu-
HOL CBASH OLHOA U3 MOMEKYN BOL B IeHTaKapooTopeaTaX HATPHA I
TyaEUIHHA MH CKJOHHH yTBePXAaTh, YTO KOODMIHAUMOHHOE YMCI0 B DTUX
COBIMHEHAAX T0DUA DABUO WCCTH, & Kaxfud KapOOHATHAA TI'DyNNa 3aHd-
MaeT I10 OLHOMYy KOODIAHALMOHHOMY MECTy.

JiHave 1A KOMIUIEKCHOTO anuoHa Tiuma [Th (CO3)5 'H 0_]‘6
CREAOL QN0 Ok AONYCTUTH KOOPANHALUOHHOE UHCIO, PaBHLM o,ILMHHaJLuam,
YTO, ITO-BUJIMMOMY, MaJO bE[OATHO,

Cuely vuce 10Xa3aTefibCTBO B MOAB3Y KCODJMHALMOHHOTO YMCIA
WecTh A COCAMHEHMA TMCHTGKAPOOTOPEATHOrO TKIA BHTEKAET M3 IaMHHX
Tomuayesa, OOHADYXMBUEIO TPAHC-XOHDUIY PALUD THIPOKCOKAPOOHATE TO-

pui B pigcx"sope OH ~-6
co, Co
3
Th
Co
3
L OH 3 J

u

I'Di TAEOH KOHQUIY palKl HeBO3LOXNO LOMYCTHib BXOXIELUE MATOH
Xap0OHATHOM rDy NN 3a CuUeT LUKJAMAYECKOTO ee npucoenuHesuda. Icre-
CTbeHHEE 0OBACHUTDL 0OpaGoBaHUe MedTakapOoHaT-uOHa 3aMemeHuest OIHO
TUIPOKCUNBHON T'DYNIH KA O4HY [LBYXBaJIeHTHYD KapOOHATHYyD, 3aHULE-
LyD OLHQ KOODIMHALMOHHOE MECTO, @ I10 Mepe KDUCTAa/I/NN3aLuy NeHTaxap-
0oHATA - 3aMeleune TUIDOKCUJABNCH TDyNNH HA NoJexyny BOJIH. Torza
KOODiMHAallMOHLiOe YHCN0 OCTAHETCA paBHLM WEeCTH MDY NPeBPALEHUM TDAHC
AATMIPOiCO~TeTPaKaplioHaTa B akBo-leHTaxkapooHar

: ~-6
OH 1€ c0;
Lo 0 o —1C0,
TS | [Tk |
co, co, CO, ¢0,
J _ H0 ]

>

-
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Ocraerca npubecty Nputepu, LOKaA3HBAUMe pPeaJlbIOCTh 00]330Ba~-
HUA MHOT000pa3HuX popM kapOOHATHLX CoeqnHCHIH TOpMA, CyliecTnyio-
WX ¥ BHIENAOUMXCHA U3 BOJMHHX pacTBOpoB, FChM NPUHATH 34 IIpuMep Hau-
00Jiee HACHWEHHOTO Mo KapOoHaT-OHAM CoeLuHeHus MeHTaKapooropear—

' I0H, 10 TpedyeTcd npubecTy eue npumeps (XpoMe coeguHenus, u3y-

HEHHOr0 ToJMAUEBHM) ¢ MeHbuuM COoJe pxaHneM KapOOHA THHX T'pynn B
KOMIUVIEKCHHX COeNMHeHUA X Topni. OKka3uBAeTCA, UTO TLKCE MHOTOOU-
basne popM xapGoTopeaTos CyLeCcTByeT, TaK KeK HaM YJIaJoCh CUHTE-
SMpOBaTh IeHEeTUYECKHM CBA3AHHLI pPAX CO€iMHEHHH, B KOTOpuX lla0-
I0RAETCA 3anoJHeHMe BHY Tpeknel chepu (mapamy ¢ Ka POOHATHHMY
TPYNNaMu) TUIPOKCMAbHEM U TpynmaM M MOJeKyJaMi BO/Lh .

B arom nnane unrepecuo OTMETUTDb, YTO HaMil OKJI BHJEJEH B
TBEDIOM COCTOAHUM TeTpaxapooTopeaT, MOUTH AHAJNOTH YHHIA TeTpaKap-
doTopeary Tosvauesna, U3;YEHHOMY MM B DacT50pe, HO OTAMYAKLKMCSH

YKCJIOM TRIDOKCO-T Y1

N OH 156 OH "o

~N

TP

r\\'f €O, - Co, [ co, CO,4
L 0 ] H20
I'IEPOKCO-TeTpakapioTopeat TUIDOKC0-aKBO~KapooTopear,

TonMayesa CUHTE3MPOLEHELI Hamy

Haniuune nocieNHero COeNMHEHUS ONPaBINBAET, KAk HaM KaxeTcs,
AAHHYD BHle TDEKIOBKY 0CDas0LaHufA aKBO-NEHTaKapooTOpeaTHOro -
THN& COeIMHEHMA U3 TeTpakaploHaTHOTO:

[Th (C05), - H,0- (OH)] ™+ €O~ [Th (€G;), H,0 €015, oy’

Ile OCTaHaBAMBAACh HA TexHUKE CYHTEe3a BCeX 3TUX COE‘LHHSHMH,
BHJIEJeHHHX HaMu HIu JADYTVIMHM UcclieZoBaTendMy X NOAT BEPHLCHHLX
AHANM30M HUX cocTaBa # n3yueHuem paua CBOIZCTB, NPpUBE el UX B
MOCTEL0-ATSIBHOM IIOPAAKE MO yOHBaiLieMy KOJMYECTBY KapOOHE THHX
rpynn, HauymMHad ¢ HeHTaKapOOHaTHOI‘O Tunas
i Meg [Th(€0;), H,0] nH,0(Me=K* Ne’, Co** Ba *?
> >
+ + + + 44 j
TC (CN3Hg)* . NH,* [ColNH3) 17%) —

2. Na [ Th (CO3), (0H)-H,0]- 3H,0
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5.(C‘N3 H )s [T/’L (C03)3 (OH)J 5H,0 (cunresuposano A.Posenrelimon
¢ Kenmu /267

4(NH), [Th(coy), 3H,0] 3H,0
5. K3 [Th (co,), (0H)-2H,0]-34, 0
6. Na,[Th (€0,), (OH), -2 H,0] 8H,0

1. K, [Th (co,), (OH),-2H,0]- 34,0
8. Na [Th (c0,), (OH)-3 H,0]-34,0

BH BOIH

1. Pa3paGoTaH MeTOJLH BHAEJEHAM NQGT/Z (C’Q;)5 .20 /‘/20

1 NaGTh (COs)5-12 Hp O B KpHCTaLIMNECKOM COCTORHNA; M3YUEHH
MX XUMHYeCKME ¥ QU3MUeCKMe CBOKCTEA.
2. CunTesupouaH NMEHTarMApaT MeHTakapsoTODeara HATDUA

NagTh (CO;)s- 5 H,0
3. BuIeseHH NpOM3BOJHHE MEHTaKap6oTopeaTHOro TUMa:
Ba, Th (cOy)s TH,0
CCL3 Th <C03)5 ' 7H20
T, Th (CO)s: H,O
— (N Th (€03)5 3H,0
| (CNgH, ) Th(CO,),- 4 H,0

[Co(NHy6 ], Th(COy), 10H,0

4 , TepMorpaduyeckd McCjejlOBaHH LBaJUaTUBOJHNA ¥ JBeHazlLa-
TUBOZHHI NMeHTakapOooTopeaTH HATpUA ¥ NeHTakapOoTopeaT ryaHUZIMHA.
MogMeuero, YTO MOJEKYAH BOJH B OTHUX KpUcTalJoOTuipaTax HepaBHOLEH-
HH MO cule cBaA3M, HauGosee MPOYHO CBABAHA NOCJeIHAA MOJEKYyJa BOIH.

5. BuckKasaHO NpeinosOxenue, YTO KOOPZMHELHOHHOE UHCIC B
KapOOHATHHX COe MHEHMAX TOPUA DaBHO WECTH, @ Kaxiui KapooE"T-HOh
saHuMaeT N0 OLHOMY KOODAHHALMOHHOMY MECTY BO BHYTDEHHER cepe
KOMIIEKCHOTO COeIMHEHUA Topua, B COOTBETCTBUMM C OTUM NPEANONOEE-

|
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2£§Mroﬁ;?u EOopAMHauuouHue GOpPMYyJIH XapOOHATHHX KOMIJIEKCHHX COeluHe:
4. Hanpuue :
Mpusere HupxoxcgéaTe?lhfc[rr;,;&ngzgae)s ig0T . HeO.

' pEapuyue 3T0 NpeAnoioxeHue,

6. lloxazano, yro PULPOOKUCE UM COJM TODMA CINOCOCHH 00pa3o-
BHBATh ¢ KapOOHATAMM LEJNOUHHX MeTaiN0B DasNMYHHE TAIN KapOOHa THHX
KOMIUIEKCHUX CO€MMHEeHMH, YKIaINBANUMXCA B PaMK¥ KOODXMHAUMOHHOTO
YACJTIA WEeCTh B COOTBETCTBUM ¢ Teopueid A.Bepuepa,
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Puc. 7. Tepuorpauma mnenTaxapdoTopeaTa ryaHUAUHA, BHAEPXANHOTO
npu 75° 10 NOCTOAHHOTO BeCa (ymanunoch 4 MOJIEKYJH BOAM) .
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